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缩略词表 
 
英文缩写 英文全称 中文全称 
   
AHT Absorbable Hemostat 
textile  
可溶性止血绫 
cm centimeter 厘米 
EMR Endoscopic mucosal 
resection 
内镜黏膜切除术 
ESD Endoscopic submucosal 
diserection 
内镜黏膜下剥离术 
Lmwh Low molecular weight 
heparin sodium 
低分子肝素钠溶
液 
mm millimeter 毫米 
NOTES natural orifice 
transluminal 
endoscopic surgery 
经自然腔道内镜
手术 
PLGA-PEG-PLA Poly(lacticacid-co-gl
ycolic  
acid)-poly(ethylene 
glycol)-poly(lactic  
acid-co-glycolic acid) 
聚乳酸羟基乙酸
-聚乙二醇-聚乳
酸羟基乙酸三嵌
段共聚物 
POEM peroral endoscopic 
myotomy 
经口内镜食管括
约肌切开术 
SFC submucosal  fluid  
cushion 
液体垫层 
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中文摘要 
第一部分  可溶性止血绫在内镜黏膜下剥离术前注射实验研究 
目的：探讨可溶性止血绫材料在ESD术前黏膜下注射隆起效果及术后预防出
血的运用价值。 
方法：体外隆起高度研究实验中，采用 12 只新西兰大白兔，常规麻醉、备皮，
采用腹中线切口暴露兔胃，沿胃小弯与胃大弯中点连线，切开兔胃，冲洗兔胃食
物残渣，然后翻转兔胃，兔胃浆膜层内垫付普通纱布，撑起兔胃，暴露胃黏膜，
实验组使用生理盐水溶解的可溶性止血绫进行黏膜下注射 1.5ml，对照组分别使
用生理盐水、甘油果糖进行黏膜下注射 1.5ml，于注射 0min、10min、20min、30min
后，分别沿隆起的最高处切开，测量隆起高度，同时取注射后 30min 病理，观察
生理盐水与可溶性止血绫的对组织的病理学影响。出血量研究实验中，方法同上
对兔胃进行翻转暴露胃黏膜，实验组黏膜下注射剂使用生理盐水溶解的可溶性止
血绫溶液，对照组黏膜下注射剂使用生理盐水、甘油果糖溶液，在注射部位同时
铺 3 片直径大小约 15mm 圆形纸片，外科手术沿着纸片边缘进行切割模拟 ESD，
计量手术切开兔胃术后 30min 内出血量（ml）进行对比研究，隆起高度和出血
量实验用 SPSS16.0 软件进行单因素方差分析检验，P＜0.05 时，实验组与对照组
隆起高度和出血量差别具有统计学意义。 
预临床实验，取12头家猪 (2月龄左右;体重10±1.5kg)为临床实验对象，采用
长透明帽联合肠镜注水法进行肠道准备，肠道准备妥当后，于距肛门20-30cm处
黏膜下行两次注射液态可溶性止血绫和两次注射生理盐水各2ml（每种试剂两次
注射，一处行ESD，另一处不处理，观察安全性），常规麻醉，选定手术区域，
退镜，前端装上透明帽，肠镜为了保证创面大小的一致性，活检钳深入至内镜前
端夹住直径为1.5cm的黄色纸片，插入内镜至距肛门20cm — 30cm手术区域，活
检钳释放纸片，IT刀沿纸片边缘进行标记，进行常规ESD手术路径，最后两个大
小相近的ESD创面完成。实验组与对照组各行12例ESD手术，手术均由同一名内
镜医师完成，记录手术操作时间，术后3天、1周、2周进行内镜检查创面及黏膜
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下注射部位，4周取大体标本比较两组创面修复是否存在差异。 
结果： 
1.  隆起效果观察实验，可溶性止血绫组明显优于生理盐水组（P＜0.05），可溶
性止血绫组与甘油果糖组隆起高度对比没有统计学差异（P＞0.05），出血量对比
实验中，可溶性止血绫组明显少于甘油果糖组（P＜0.05），甘油果糖组明显少于
生理盐水组（P＜0.05）。 
2.  模拟临床实验的猪结肠 ESD，实验组与对照组总共 24 例创面中，可溶性止
血绫组完整切除率明显高于对照组，黏膜下注射未行 ESD 的部位，均未出现感染，
穿孔等实验相关的不良事件，实验组操作时间明显少于生理盐水对照组。 
 结论：可溶性止血绫材料在ESD术前黏膜下注射隆起效果及减少出血具有较
大的运用价值。 
关键词：内镜治疗；可溶止血绫 ；黏膜下注射 
  
 
第二部分  可溶性止血绫修复内镜黏膜下剥离术（ESD）创面应用研
究 
目的：探讨可溶性止血绫材料在ESD术后预防止血及创面修复中的临床运用价
值。 
方法：体外出血量观察实验，实验兔胃准备（和第一部分相同），实验组与对
照组均行黏膜下注射生理盐水 1.5ml，铺 2 片直径大小约 15mm 圆形纸片，外科
手术沿着纸片边缘进行切割模拟 ESD，用 1ml 加 0.1ml 低分子肝素钠的注射器对
创面的出血进行吸引，计量手术切开兔胃术后 30min 内出血量（ml）进行对比
研究。实验数据使用 SPSS16.0 软件进行 t 检验，P＜0.05 时，实验组与对照组出
血量的差别具有统计学意义。 
预临床实验，取 12 头家猪 (2 月龄左右；体重 10±1.5kg)为临床观察实验对象，
每头猪行 2 例直径 15mm 大小的结肠 ESD 手术，用常规麻醉，采用长透明帽联
合肠镜注水法进行肠道准备，肠道准备妥当后，于距肛门 20-30cm 处选定手术区
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域，选定 2 处手术区域，进行黏膜下注射生理盐水 2ml，活检钳夹住直径为 15mm
的黄色纸片，插入内镜至预手术切开区域，释放纸片，IT 刀沿纸片边缘进行标
记，行常规 ESD 手术路径，最后两个大小相近的 ESD 手术创面完成。分别为实
验组与对照组创面，实验组术后用可溶性止血绫进行覆盖，对照组创面则不予以
处理。术后 3 天，1 周，2 周，4 周进行内镜检查是否存在过度炎症反应、迟发
性出血及穿孔，术后 1 周，2 周，4 周进行病理检查，比较实验组在可溶性止血
绫的保护下镜下修复与对照组创面的微观差异性。实验组从活检钳夹持可溶性止
血绫至铺设完毕之间的操作时间给予记录，所有操作均由同一内镜医师完成。 
结果： 
1.  兔胃出血量对比实验中，实验组出血量明显低于对照组（P＜0.05）。 
2.  模拟临床实验的猪结肠ESD术后创面均成功覆盖可溶性止血绫，内镜检查及
行病理检查，实验组存在修复优势。实验组与对照组总共24例创面中，未出现感
染，穿孔等实验相关的不良事件。  
结论：可溶性止血绫在内镜黏膜下剥离术（ESD）后创面修复具有较大的运
用价值。 
关键词：内镜治疗；可溶止血绫 ；创面修复 
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Abstract 
Part One  Study on the Absorbable Hemostat textile injection in 
endoscopic submucosal dissection（ESD） 
 
Aim: The aims of this study were to evaluate the effect of Absorbable 
Hemostat textile submucosal injection and verify the application value of this 
treatment procedure. 
Methods: In the uplift experiment，the experimental group used Absorbable 
Hemostat textile solution, the control group used glycerol fructose， normal saline, 
simulated ESD surgeries were performed in vivo rabbit stomach. The uplift effect was 
measured at 0min, 10min, 20min, 30min . The injection site was pathological 
examined at 30 minutes after the injection, postoperative ulcers bleeding were 
recorded. In vivo bleeding amount measurement experiment, endoscopic submucosal 
dissection (ESD) surgery simulation were performed in the rabbit stomachs. A 1ml 
syringe with 0.1ml lmwh was used to suction the blood on the ulcers, until the 
bleeding stopped, and the amount (ml) of postoperative bleeding was recorded. A 
SPSS16.0 software for one-way ANOVA, P < 0.05, the difference was significant 
between the experimental group and the control group. 
Pre clinical trials, all colorectal ESDs were performed by one endoscopist. 
Twelve pigs(about 2 months, weight 10±1.5kg) were under general anesthesia, select 
the ESD operation area(20cm---30cm from the anus), back mirror, front mounted on 
the transparent cap, in order to ensure the conformation of the endoscopic wounds 
size, open the biopsy forcep catching a round yellow paper (1.5cm in diameter) to the 
operation area，before ESD operations，submucosal injections were Absorbable 
Hemostat textile and saline solution. The differences between the two groups were 
endoscopic examed at 3 days, 1 week, 2 weeks after the ESD operations. 
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Results:  
1.  In the effect of uplift experiment, the experimental group with better rising height 
and longer last time than the control group（P＜0.05, the experimental group the 
amount of bleeding was significantly lower than the control group（P＜0.05）; 
glycerol fructose was significantly lower than the normal saline group（P＜0.05）. 
2.  In the preclinical experiment, the experimental group and the control group, a 
total of 24 cases of ulcers and injection areas, no hemorrhage, perforations and other 
experiments related adverse events. 
Conclusions: Our animal study experimentally demonstrated that Absorbable 
Hemostat textile were of high value in uplift application in endoscopic submucosal 
dissection (ESD). 
Keywords: Endoscopic treatment; Absorbable Hemostat textil（AHT）; 
submucosal injection 
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Part Two  Study on the application of Absorbable Hemostat textile 
shielding on ulcers induced by endoscopic submucosal dissection 
 
Aim: The aims of this study were to evaluate the healing process of 
ESD-induced ulcers in animals shielding with a Absorbable Hemostat textile sheet, 
and verify the application value of this treatment procedure.  
Methods: In vivo bleeding amount measurement experiment, endoscopic 
submucosal dissection (ESD) surgery were performed in the rabbit stomachs. A 1ml 
syringe with 0.1ml lmwh was used to suction the blood on the ulcers in 30min, and 
the amount (ml) of postoperative bleeding was recorded. A SPSS16.0 software for t 
test,  the difference was significant between the experimental group and the control 
group(P < 0.05). 
 Pre clinical experiments: All colorectal ESDs were performed by one 
endoscopist with twelve pigs(about 2 months, weight 10±1.5kg) under general 
anesthesia, select the endoscopic submucosal dissection(ESD) operation area(20cm--- 
30cm from the anus), open the biopsy forcep catching a yellow round paper 1.5cm in 
diameter to the operation area，marker dots were made by IT knife along the edge of 
the yellow round pape. At last，two same size endoscopic submucosal dissection(ESD) 
ulcers were made. Every pig underwent 2 endoscopic submucosal dissection(ESD) 
operation with 15mm diameter size，then the experimental group was shielded with 
Absorbable Hemostat textile , the control group was left undone. Endoscopic examed 
at 3 days, 1 weeks, 2 weeks, 4 weeks after the endoscopic submucosal dissection(ESD) 
operation，Pathological examinations were underwent at 1 week，2 weeks, 4 weeks 
after the endoscopic submucosal dissection(ESD) operation， The operation time of 
shielding the sheet was recorded. 
Results:  
1.  In the rabbits experiments，The amount of bleeding in the experimental group was 
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significantly lower than that in the control group(P < 0.05). 
2.  In the Pre clinical experiments，no procedure-related adverse event occurred. Pre 
clinical trials, there is no obvious adverse events in the experiment group.  
Conclusions: Our study experimentally demonstrated that this treatment 
technique is simple, safe and of high application value in ESD-induced ulcers. 
Keywords: endoscopic treatment; Absorbable Hemostat textil（AHT）;  ulcers 
healing 
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第一部分  可溶性止血绫在内镜黏膜下剥离术前注射实验研究 
一、研究背景及意义  
1、研究背景   
随着消化内镜诊疗技术的发展及内镜手术器械的研制，内镜下胃肠道疾病的
治疗范围也发生了很大改变，近年来，内镜黏膜下剥离术（Endoscopic 
submucosal diserection ，ESD）在切除直径大于2cm的消化道黏膜及黏膜下病
变切除中运用广泛，在一定程度上，已经取代以往需要外科手术完成的胃肠道病
变治疗。ESD能较完整地切除黏膜及黏膜下层，在早期胃肠道癌的治疗中，可以
达到RO切除（切除标本水平及垂直切缘部病理学检查均无肿瘤细胞为R0切除）。 
与隆起性黏膜病变通过电圈套器直接套取切除不同，黏膜平坦型病变的切除
一般需要采用黏膜下注射一定的液体形成液体垫（submucosal fluid cushion，
SFC），从而使局部病灶抬举，进而在内镜下通过电切割设备逐步分离黏膜下层，
达到ESD的目的。因此，良好的黏膜下注射抬举是ESD成功的重要基础。 
理想的黏膜下注射对所使用的液体有一定的要求，包括能提供良好的隆起、
保持较长的隆起持续时间、不影响术野暴露、不影响切割设备的物理效应、不因
电切割产生影响内镜视野物质等[1]。目前国内外针对黏膜下注射剂的研究主要集
中于提供更佳的隆起高度及持续时间，但对通过黏膜下注射剂达到预防ESD出血
的研究很少。 
可溶性止血绫在干燥状态下呈纱布状，可以任意卷曲和折叠，遇到生理盐水
后则迅速融化成胶冻状。主要成分为再生纤维素，激活凝血系统，常用于贴覆外
科术后缝合后创缘，进而避免术后小血管出血。有鉴于此，本研究以生理盐水溶
解可溶性止血绫配制黏膜下注射剂，观察其对ESD黏膜下隆起的效果及术中出血
的预防和止血作用，探讨可溶性止血绫用于ESD黏膜下注射的可行性。 
2、黏膜下注射剂目前国内研究进展  
临床内镜手术操作治疗中常用的黏膜下注射剂有生理盐水、生理盐水联合肾
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